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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2, 5, 6, 7, 10, 1 1, 12, 15, 16, 17, and 20 are rejected under 35 U.S.C. 
103(a) as being unpatentable over US Patent Number 6,513,089 to Hofmann et al. 
("Hofmann") and US Patent Application Publication Number 2003/01 15500 to Akrout et 
al. ("Akrout"). 

3. In reference to Claim 1 , Hofmann teaches a processor core (See Figure 1 : 
'PPC405 CPU'); one or more peripherals (See Figure 1: 'l 2 C, 'GPIO', and 'UART'); and 
a first internal bus that couples said processor core to said peripheral(s) and carries 
signals from signal initiators to signal targets (See Figure 1: 'On-Chip Peripheral Bus'). 
Hofmann does not teach that said first internal bus has a latency tolerant signal protocol 
that allows an arbitrary number of pipeline stages between any signal initiator and any 
signal target. Akrout teaches the use of a bus that has an arbitrary number of pipeline 
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stages between a signal initiator and a signal target (See Figure 4 and Page 3 
Paragraph 27). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the SOC device of Hofmann with the pipelined bus of 
Akrout, resulting in the invention of Claim 1, because a pipelined bus beneficially 
improves the speed (frequency) at which the bus may be operated (See Page 3 
Paragraph 27 of Akrout). 

4. In reference to Claim 2, Hofmann and Akrout teach the limitations as applied to 
Claim 1 above. Hofmann further teaches that said one or more peripherals further 
comprises one or more DMA-type peripherals (See Figure 1: 'DMA Controller'), and 
said apparatus further comprises: a memory subsystem (See Figure 1 : 'SDRAM 
Controller' and 'SRAM/ROM Peripheral Controller'); and a second internal bus that 
couples said processor core to said memory subsystem and to said DMA-type 
peripherals, and that said second internal bus carries signals from signal initiators to 
signal targets (See Figure 1 'Processor Local Bus'), Hofmann does not teach said 
second internal bus has a latency tolerant signal protocol that allows an arbitrary 
number of pipeline stages between any signal initiator and any signal target. Akrout 
teaches the use of a bus that has an arbitrary number of pipeline stages between a 
signal initiator and a signal target (See Figure 4 and Page 3 Paragraph 27). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the SOC device of Hofmann with the pipelined bus of 
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Akrout, resulting in the invention of Claim 2, because a pipelined bus beneficially 
improves the speed (frequency) at which the bus may be operated (See Page 3 
Paragraph 27 of Akrout). 

5. In reference to Claim 5, Hofmann and Akrout teach the limitations as applied to 
Claim 2 above. Hofmann further teaches that the first internal bus and the second 
internal bus have an overlapping topology enabling both buses to access a plurality of 
common devices (See Figure 1 ), and that each topology is a bused topology (See 
Figure 1). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the SOC device of Hofmann with the pipelined bus of 
Akrout, resulting in the invention of Claim 5, because a pipelined bus beneficially 
improves the speed (frequency) at which the bus may be operated (See Page 3 
Paragraph 27 of Akrout). 

6. In reference to Claim 6, Hofmann teaches a processor core (See Figure 1 : 
'PPC405 CPU'); one or more peripherals (See Figure 1: 'l 2 C\ 'GPIO\ and 'UART'); and 
a first internal bus that couples said processor core to said peripheral(s) and carries 
signals from signal initiators to signal targets (See Figure 1 : 'On-Chip Peripheral Bus'). 
Hofmann does not teach that said first internal bus has a latency tolerant signal protocol 
that allows an arbitrary number of pipeline stages between any signal initiator and any 
signal target. Akrout teaches the use of a bus that has an arbitrary number of pipeline 
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stages between a signal initiator and a signal target (See Figure 4 and Page 3 
Paragraph 27). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the SOC device of Hofmann with the pipelined bus of 
Akrout, resulting in the invention of Claim 6, because a pipelined bus beneficially 
improves the speed (frequency) at which the bus may be operated (See Page 3 
Paragraph 27 of Akrout). 

7. In reference to Claim 7, Hofmann and Akrout teach the limitations as applied to 
Claim 6 above. Hofmann further teaches that said one or more peripherals further 
comprises one or more DMA-type peripherals (See Figure 1: 'DMA Controller'), and 
said apparatus further comprises: a memory subsystem (See Figure 1: 'SDRAM 
Controller' and 'SRAM/ROM Peripheral Controller'); and a second internal bus that 
couples said processor core to said memory subsystem and to said DMA-type 
peripherals, and that said second internal bus carries signals from signal initiators to 
signal targets (See Figure 1 'Processor Local Bus'), Hofmann does not teach said 
second internal bus has a latency tolerant signal protocol that allows an arbitrary 
number of pipeline stages between any signal initiator and any signal target. Akrout 
teaches the use of a bus that has an arbitrary number of pipeline stages between a 
signal initiator and a signal target (See Figure 4 and Page 3 Paragraph 27). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the SOC device of Hofmann with the pipelined bus of 
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Akrout, resulting in the invention of Claim 7, because a pipelined bus beneficially 
improves the speed (frequency) at which the bus may be operated (See Page 3 
Paragraph 27 of Akrout). 

8. In reference to Claim 1 0, Hofmann and Akrout teach the limitations as applied to 
Claim 7 above. Hofmann further teaches that the first internal bus and the second 
internal bus have an overlapping topology enabling both buses to access a plurality of 
common devices (See Figure 1 ), and that each topology is a bused topology (See 
Figure 1). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the SOC device of Hofmann with the pipelined bus of 
Akrout, resulting in the invention of Claim 10, because a pipelined bus beneficially 
improves the speed (frequency) at which the bus may be operated (See Page 3 
Paragraph 27 of Akrout). 

9. In reference to Claim 1 1 , Hofmann teaches providing a processor core (See 
Figure 1: 'PPC405 CPU'); providing one or more peripherals (See Figure 1: 'l 2 C, 
'GPIO', and 'UART'); and coupling a first internal bus to said processor core and to said 
peripheral(s), said first internal bus carries signals from signal initiators to signal targets 
(See Figure 1 : 'On-Chip Peripheral Bus'). Hofmann does not teach that said first 
internal bus has a latency tolerant signal protocol that allows an arbitrary number of 
pipeline stages between any signal initiator and any signal target. Akrout teaches the 
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use of a bus that has an arbitrary number of pipeline stages between a signal initiator 
and a signal target (See Figure 4 and Page 3 Paragraph 27). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the SOC device of Hofmann with the pipelined bus of 
Akrout, resulting in the invention of Claim 11, because a pipelined bus beneficially 
improves the speed (frequency) at which the bus may be operated (See Page 3 
Paragraph 27 of Akrout). 

10. In reference to Claim 12, Hofmann and Akrout teach the limitations as applied to 
Claim 1 1 above. Hofmann further teaches that said one or more peripherals further 
comprises one or more DMA-type peripherals (See Figure 1: 'DMA Controller'), 
providing a memory subsystem (See Figure 1: 'SDRAM Controller' and 'SRAM/ROM 
Peripheral Controller'); and coupling a second internal bus to said processor core, to 
said memory subsystem, and to said DMA-type peripherals, said second internal bus 
carries signals from signal initiators to signal targets (See Figure 1 'Processor Local 
Bus'). Hofmann does not teach that said second internal bus has a latency tolerant 
signal protocol that allows an arbitrary number of pipeline stages between any signal 
initiator and any signal target. Akrout teaches the use of a bus that has an arbitrary 
number of pipeline stages between a signal initiator and a signal target (See Figure 4 
and Page 3 Paragraph 27). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the SOC device of Hofmann with the pipelined bus of 
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Akrout, resulting in the invention of Claim 12, because a pipelined bus beneficially 
improves the speed (frequency) at which the bus may be operated (See Page 3 
Paragraph 27 of Akrout). 

11. In reference to Claim 1 5, Hofmann and Akrout teach the limitations as applied to 
Claim 12 above. Hofmann further teaches that the first internal bus and the second 
internal bus have an overlapping topology enabling both buses to access a plurality of 
common devices (See Figure 1), and that each topology is a bused topology (See 
Figure 1). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the SOC device of Hofmann with the pipelined bus of 
Akrout, resulting in the invention of Claim 15, because a pipelined bus beneficially 
improves the speed (frequency) at which the bus may be operated (See Page 3 
Paragraph 27 of Akrout). 

12. In reference to Claim 16, Hofmann teaches providing a processor core (See 
Figure 1: 'PPC405 CPU'); providing one or more peripherals (See Figure 1: 'l 2 C\ 
'GPIO', and 'UART'); and carrying signals from signal initiators to signal targets over a 
first internal bus that couples said processor core to said peripheral(s) (See Figure 1 : 
'On-Chip Peripheral Bus'). Hofmann does not teach that said first internal bus has a 
latency tolerant signal protocol that allows an arbitrary number of pipeline stages 
between any signal initiator and any signal target. Akrout teaches the use of a bus that 
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has an arbitrary number of pipeline stages between a signal initiator and a signal target 
(See Figure 4 and Page 3 Paragraph 27). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the SOC device of Hofmann with the pipelined bus of 
Akrout, resulting in the invention of Claim 16, because a pipelined bus beneficially 
improves the speed (frequency) at which the bus may be operated (See Page 3 
Paragraph 27 of Akrout). 

1 3. In reference to Claim 1 7, Hofmann and Akrout teach the limitations as applied to 
Claim 16 above. Hofmann further teaches that said one or more peripherals further 
comprises one or more DMA-type peripherals (See Figure 1 : 'DMA Controller'), 
providing a memory subsystem (See Figure 1: 'SDRAM Controller' and 'SRAM/ROM 
Peripheral Controller'); and carrying signals from signal initiators to signal targets over a 
second internal bus that couples said processor core to said memory subsystem and to 
said DMA-type peripherals (See Figure 1 'Processor Local Bus'). Hofmann does not 
teach that said second internal bus has a latency tolerant signal protocol that allows an 
arbitrary number of pipeline stages between any signal initiator and any signal target. 
Akrout teaches the use of a bus that has an arbitrary number of pipeline stages 
between a signal initiator and a signal target (See Figure 4 and Page 3 Paragraph 27). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the SOC device of Hofmann with the pipelined bus of 
Akrout, resulting in the invention of Claim 17, because a pipelined bus beneficially 
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improves the speed (frequency) at which the bus may be operated (See Page 3 
Paragraph 27 of Akrout). 

14. In reference to Claim 20, Hofmann and Akrout teach the limitations as applied to 
Claim 17 above. Hofmann further teaches that the first internal bus and the second 
internal bus have an overlapping topology enabling both buses to access a plurality of 
common devices (See Figure 1), and that each topology is a bused topology (See 
Figure 1). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the SOC device of Hofmann with the pipelined bus of 
Akrout, resulting in the invention of Claim 20, because a pipelined bus beneficially 
improves the speed (frequency) at which the bus may be operated (See Page 3 
Paragraph 27 of Akrout). 

15. Claims 3, 8, 13, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hofmann and Akrout as applied to Claims 1 , 2, 6, 7, 1 1 , 12, 16, and 
17 above, and further in view of US Patent Numbers 6,493,407 to Sheafor et al. 
("Sheafor"), US Patent Number 6,173,349 to Qureshi et al. ("Qureshi"), and US Patent 
Number 5,469,547 to Pawlowski et al. ("Pawlowski"). 

16. In reference to Claim 3, Hofmann and Akrout teach the limitations as applied to 
Claims 1 and 2 above. Hofmann and Akrout do not teach that signals are point-to-point 
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and registered signals, and said latency tolerant signal protocol further comprises full 
handshaking. Sheafor teaches using registered signals on a bus (See Figures 2 and 3 
and Column 5 Lines 24-53). Qureshi teaches the use of a point-to-point bus (See 
Column 1 Lines 16-30). Pawlowski teaches a signaling protocol that uses full 
handshaking (See Column 1 Lines 19-47). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the device of Hofmann and Akrout with the registered 
signals of Sheafor, the point-to-point bus of Qureshi, and the handshaking protocol of 
Pawlowski, resulting in the invention of Claim 3, because flip-flop interfaces are 
advantageous and serve to convert the unidirectional buses of the physical layer to the 
bi-directional bus arrangement (See Column 5 Lines 44-48 and Column 6 Lines 22-24 
of Sheafor); because point-to-point buses have lower latency, minimal bus contention, 
and the ability to support multiple simultaneous data transfers (See Column 1 Lines 26- 
28 of Qureshi); and because handshaking allows an asynchronous communication 
protocol to be used, which provide very high speed transfers of information between I/O 
devices and host computers and do not rely on a central clock which can limit the 
bandwidth (See Column 1 Lines 19-28 of Pawlowski). 

17. In reference to Claim 8, Hofmann and Akrout teach the limitations as applied to 
Claims 6 and 7 above. Hofmann and Akrout do not teach that signals are point-to-point 
and registered signals, and said latency tolerant signal protocol further comprises full 
handshaking. Sheafor teaches using registered signals on a bus (See Figures 2 and 3 
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and Column 5 Lines 24-53). Qureshi teaches the use of a point-to-point bus (See 
Column 1 Lines 16-30). Pawlowski teaches a signaling protocol that uses full 
handshaking (See Column 1 Lines 19-47). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the device of Hofmann and Akrout with the registered 
signals of Sheafor, the point-to-point bus of Qureshi, and the handshaking protocol of 
Pawlowski, resulting in the invention of Claim 8, because flip-flop interfaces are 
advantageous and serve to convert the unidirectional buses of the physical layer to the 
bi-directional bus arrangement (See Column 5 Lines 44-48 and Column 6 Lines 22-24 
of Sheafor); because point-to-point buses have lower latency, minimal bus contention, 
and the ability to support multiple simultaneous data transfers (See Column 1 Lines 26- 
28 of Qureshi); and because handshaking allows an asynchronous communication 
protocol to be used, which provide very high speed transfers of information between I/O 
devices and host computers and do not rely on a central clock which can limit the 
bandwidth (See Column 1 Lines 19-28 of Pawlowski). 

18. In reference to Claim 13, Hofmann and Akrout teach the limitations as applied to 
Claims 1 1 and 12 above. Hofmann and Akrout do not teach that signals are point-to- 
point and registered signals, and said latency tolerant signal protocol further comprises 
full handshaking. Sheafor teaches using registered signals on a bus (See Figures 2 
and 3 and Column 5 Lines 24-53). Qureshi teaches the use of a point-to-point bus (See 



Application/Control Number: 10/602,581 Page 13 

Art Unit: 21 11 

Column 1 Lines 16-30). Pawlowski teaches a signaling protocol that uses full 
handshaking (See Column 1 Lines 19-47). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the device of Hofmann and Akrout with the registered 
signals of Sheafor, the point-to-point bus of Qureshi, and the handshaking protocol of 
Pawlowski, resulting in the invention of Claim 13, because flip-flop interfaces are 
advantageous and serve to convert the unidirectional buses of the physical layer to the 
bi-directional bus arrangement (See Column 5 Lines 44-48 and Column 6 Lines 22-24 
of Sheafor); because point-to-point buses have lower latency, minimal bus contention, 
and the ability to support multiple simultaneous data transfers (See Column 1 Lines 26- 
28 of Qureshi); and because handshaking allows an asynchronous communication 
protocol to be used, which provide very high speed transfers of information between I/O 
devices and host computers and do not rely on a central clock which can limit the 
bandwidth (See Column 1 Lines 19-28 of Pawlowski). 

1 9. In reference to Claim 1 8, Hofmann and Akrout teach the limitations as applied to 
Claims 1 6 and 17 above. Hofmann and Akrout do not teach that signals are point-to- 
point and registered signals, and said latency tolerant signal protocol further comprises 
full handshaking. Sheafor teaches using registered signals on a bus (See Figures 2 
and 3 and Column 5 Lines 24-53). Qureshi teaches the use of a point-to-point bus (See 
Column 1 Lines 16-30). Pawlowski teaches a signaling protocol that uses full 
handshaking (See Column 1 Lines 19-47). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the device of Hofmann and Akrout with the registered 
signals of Sheafor, the point-to-point bus of Qureshi, and the handshaking protocol of 
Pawlowski, resulting in the invention of Claim 18, because flip-flop interfaces are 
advantageous and serve to convert the unidirectional buses of the physical layer to the 
bi-directional bus arrangement (See Column 5 Lines 44-48 and Column 6 Lines 22-24 
of Sheafor); because point-to-point buses have lower latency, minimal bus contention, 
and the ability to support multiple simultaneous data transfers (See Column 1 Lines 26- 
28 of Qureshi); and because handshaking allows an asynchronous communication 
protocol to be used, which provide very high speed transfers of information between I/O 
devices and host computers and do not rely on a central clock which can limit the 
bandwidth (See Column 1 Lines 19-28 of Pawlowski). 

20. Claims 4, 9, 14, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hofmann and Akrout as applied to Claims 1 , 2, 6, 7, 1 1 , 1 2, 1 6, and 
17 above, and further in view of US Patent Number 5,410,194 to Freidin et al. 
("Freidin"). 

21 . In reference to Claim 4, Hofmann and Akrout teach the limitations as applied to 
Claims 1 and 2 above. Hofmann and Akrout do not teach that said pipeline stages 
further comprise one or more of the following: flip-flop, multiplexing router, or decoding 
router. Akrout teaches that said pipeline stages comprise latches (See Figure 4 and 
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Page 3 Paragraph 27). Freidin teaches the benefits of using a flip-flop instead of a latch 
(See Column 1 Lines 16-22). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the device of Hofmann and Akrout with the flip-flops of 
Freidin, resulting in the invention of Claim 4, because a flip-flop is edge triggered, as 
opposed to level triggered like a latch, and thus has the advantage of being able to 
move a data signal from input to output at a selected time (See Column 1 Lines 20-22 of 
Freidin). 

22. In reference to Claim 9, Hofmann and Akrout teach the limitations as applied to 
Claims 6 and 7 above. Hofmann and Akrout do not teach that said pipeline stages 
further comprise one or more of the following: flip-flop, multiplexing router, or decoding 
router. Akrout teaches that said pipeline stages comprise latches (See Figure 4 and 
Page 3 Paragraph 27). Freidin teaches the benefits of using a flip-flop instead of a latch 
(See Column 1 Lines 16-22). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the device of Hofmann and Akrout with the flip-flops of 
Freidin, resulting in the invention of Claim 9, because a flip-flop is edge triggered, as 
opposed to level triggered like a latch, and thus has the advantage of being able to 
move a data signal from input to output at a selected time (See Column 1 Lines 20-22 of 
Freidin). 
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23. In reference to Claim 14, Hofmann and Akrout teach the limitations as applied to 
Claims 1 1 and 12 above. Hofmann and Akrout do not teach that said pipeline stages 
further comprise one or more of the following: flip-flop, multiplexing router, or decoding 
router. Akrout teaches that said pipeline stages comprise latches (See Figure 4 and 
Page 3 Paragraph 27). Freidin teaches the benefits of using a flip-flop instead of a latch 
(See Column 1 Lines 16-22). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the device of Hofmann and Akrout with the flip-flops of 
Freidin, resulting in the invention of Claim 14, because a flip-flop is edge triggered, as 
opposed to level triggered like a latch, and thus has the advantage of being able to 
move a data signal from input to output at a selected time (See Column 1 Lines 20-22 of 
Freidin). 

24. In reference to Claim 19, Hofmann and Akrout teach the limitations as applied to 
Claims 16 and 17 above. Hofmann and Akrout do not teach that said pipeline stages 
further comprise one or more of the following: flip-flop, multiplexing router, or decoding 
router. Akrout teaches that said pipeline stages comprise latches (See Figure 4 and 
Page 3 Paragraph 27). Freidin teaches the benefits of using a flip-flop instead of a latch 
(See Column 1 Lines 16-22). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the device of Hofmann and Akrout with the flip-flops of 
Freidin, resulting in the invention of Claim 19, because a flip-flop is edge triggered, as 
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opposed to level triggered like a latch, and thus has the advantage of being able to 
move a data signal from input to output at a selected time (See Column 1 Lines 20-22 of 
Freidin). 

Double Patenting 

25. Applicant is advised that should Claims 1-5 be found allowable, Claims 6-10 will 
be objected to under 37 CFR 1 .75 as being a substantial duplicate thereof. When two 
claims in an application are duplicates or else are so close in content that they both 
cover the same thing, despite a slight difference in wording, it is proper after allowing 
one claim to object to the other as being a substantial duplicate of the allowed claim. 
See MPEP § 706.03(k). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas J. Cleary whose telephone number is 703-305- 
5824. The examiner can normally be reached on Monday-Thursday (7-4), Alt. Fridays 
(7-3). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark H. Rinehart can be reached on 703-305-4815. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). ") 



TJC 





Patent Examiner 
Art Unit 21 11 



